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€■ #e]^^l ^jLi ?m-o>^] 3 p (glycogen synthase kinase 3£, GSK-3£)3 



[^-1 1] 




B i^^^ ^ ^ *H ^ Cl -C 6 , a* »)*ms\7m 

^ Ci-C 6 <M 

5., o>p|^ j C^^oj^o]^ tij-^; 
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3. SE^b C 3 -C 8 *HS3.SHfl«g); SE^ 

w]^^7^t+ ^ ^ ^tg gc^. ^ d-Ce 

3) ^7> |i, % JE^ ^>iS ^>i+ o]^- Jjgg gqg SE^ ^ Ci-C 6 <M°lJI, 



72-5 



2004/1/9 



5. oHJELS. ^1^t€ C 3 -C 8 ^M^t*^) 

1.2,5-^-A>^6>^; 1,2,3-^Mo].^; l,2,5-Bl^O>^; 1 , 2 ,3~H] ^ 0>S: ; 

R 1 ^ R2^r H»ol JjL^ N ^ uj^^^q. ^^ 7]1 . 7Mji ZLe)^- 
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#3^3! ^£_± 7m-om 3p ^ ^ ol2l *2 oil- fl-fr^fe w 

^#{C0MP0UNDS INHIBITING GLYCOGEN SYNTHASE KINASE 3BETA ACTIVITY, METHOD FOR THE 
PREPARATION THEREOF AND PHARMACEUTICAL COMPOSITION CONTAINING SAME} 

^3.® ^Jl^ 30 (glycogen synthase kinase 3£, GSK-30)3] 

*H ^i^i ^ S ^ teJ-^s 5^ #35231 f-^j-L ^m-o^i 3 

(glycogen synthase kinase 3, GSK-3)^: ^m/H*ll£Jd ^m^Hl (serine/threonine 

protein kinase)^, £_^«] #^^^) ^ofl ^-o^^ #&)^^ ( g i ycogen 
synthase, GS)» ^VsW^H q^tffe s^o]!}. GSK-3^ GS ol^H c AMP-#-§-^ A 

^ ^ (cAMP-response element binding protein)*?! CREB, 9U> (translation 

factor)-*] eIF2B, ZLB^ji 13 mj^ (cytosolic protein)<?l ARP-^HelHJi ^o]o>^ 

(ATP-citrate lyase) ^ ^^M~2 (inhibitor-2) ^ ^sM^lufjL <£b}*| & 

4 (Eldar-Finkelman, H. , Trends in Mol . Med. 8:126-132, 2002). i-FHfM GSK-3^: ^ ( 
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a)^- (p)*) ^ 7W ^ >Jlf o] ^ #nfl ( Catalytic domain) 

3 ^1 98% w ^ 4# *m*M|aH=- ^ GSK _ 3 ^ ^ ^ H 

1M fl*7> ^o,H o J# ^ ( insulin)> ^ ^ (epidermal growth 

factor, EGF), ^ 44- jrs^ (fibroblast growth factor, FGF), Wnt ^s. (ligands) * 

GSK-3ol e)43fe GSK-3f5^ * + 9*1*1) (GSK-3 p ^ 21^ 6^^) 

*?] PKB (protein kinase B, Akt) ^«fl ^l^s]^ 1^ Str, GSK-3£r 

7)^ ^ o. 7m ^ g^. ol^>^ ^ 43 £ ^ SEfl^Vl^ 14 I5| ^ oH*Kr 

o]s>]. ^ 7 ]3H ^av 7] ^ He^-o]^ (priming)^ <>Mi^H ^o. Sl _ X - X -x-S2 
S ^ (^W, Afl^, 207fl oHi^H* ^ r uf» ^nl^.) > S1 o^o} 

*r^r 7H4Sfe GS, CREB, eIF2B, HSF-1 (heat shock factor 1), C/EBPa (CCAAT/enhancer 
binding protein alpha) o] ^ 7 ]^^- HH^o]nj x\?]^ 7)^0}^ CK _ 2 

(casein kinase 2), PKA (protein kinase A), p90RSK, MAP DYRK1A Jf-o] 

te- ^ c-Jun, c-myc, c-myb, p-^HlVl (catenin) 5.eH c J°l 7]*Mc|.. 

GSK-3 p 41 gifl«| Afl^o] olAj-^^ GSK-apo^ 2 16^ E}JL 

M-°>^l (calcium-dependent protein kinase)^ PYK2^f cAMP-SM^ ^^n^ 7li-KMl 
(cAMP-activated protein kinase) ZAKl^l g^*) <&t} ( H . Eldar-Finkelman, 
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frenb /nifo/. 8:126-132, 2002; J. R. Woodgett, Sci. STI(E 100: RE 12, 2001). ZL^<L> 

GSK-3^1 fc^fe ^i^S) <W *2 iqss^ ^S^M #r*. 42? ^ 

»M S-M (insulin resistance)^ ^SL fi-Jflg* e*. 

£ ^^o.a ^-g-^i ^oicf. 

■f ^^1S *^ *«1 floJM**. ole^l GSK-30I e^*] ^sj-sM 

S-f- C/EBPa7> GSK-3*fl ^V^^U, o] S ojsfl C/EBPa7> ^jvfe 

(adipocyte)S. -S-^^cfl ^ ufl^cf. w]^- fe o] 

3^ ^^^j^Aife GSK-3^ AiJMM tfls^ofl ^ 2 afl 7>^ ^Tfl ^sj&ul (H . 
Eldar-Finkelman, Diabetes 48 : 1662-1666 , 1999), *)]2^S ^i^*^ ^ G SK-3^ ^ 

a W ti1 «n (s E Nikoulina et aki Diabetes 49:263 _ 171( 

2000). GSK-3 «4* <^l*Kr *liMlJLA^ # 

GSK-3£- IRS-1 (insulin receptor substrate-1)^ *\}x&£. ^sH^^Kn 
84 (H Eldar-Finkelman et al., Proc. Natl. Acad. Sci. USA 94: 9660-9664, 1997). IRS-1 
3 A««ol oi^sj^ IRS-lol UttsU dWfe 7l** ^* >7 fl € t}. Wj 

GSK-Sol GS3 qj* jgLtf IRS _^ 7] - £ ^^£)cf 7 > ^#^0] ^ 

•fr^ GSK-3^ q^gA) 43. -M^o] oi^X|>|| 

GSK-3£- ol^ofl *H6fl E tt3M €oJ ^ 

SJfe 4l^-R- ^*fl (neurofibrillary tangle)^ tau cj-^^o. nj^]^ 

(microtubule)^ **sW flfctfl, *H3W tau * + GSK-3M ^ e*| 
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5)*)?} Sl-M-^tJ-ui £3*3 ^cf (Mandelklw E. M. et al . , FEES Lett. 314:315-321, 
1992; Hanger D. P. et al . , Neurosci . Lett. 147:58-62, 1992). tau^r GSK-30-& 

^ n Hl^r W (microbubule bundle)^ £o] ^, t au 

4^3. *l*fl«r*r^ GSK-303 %^o] ^ ^s^ji ( Ya maguchi H. 

et al., Acta. Neuropathol . 92:232-241, 1996), GSK-3^- ^^KE-s. -Fr3l*r 2:^-^ ^ 

^ (transgenic mice)^ ^-f tau7> ^<*\ ^ (neuronal til^^o] % 
Efl-f- x]^5i 9X9X^ (Lucas J. J. et al . , EMBO J. 20:27-39, 2001). 

tb^a, ^*\]±= o\^°]ZL ^sfl (amyloid precursor protein, APPHH ^r* 

oH^r o>^ S ol^ wflEf 3^t= (amyloid beta peptide, Abeta)7> GSK-3^: %^sH?l"cRr & 
3-7} 9X^ (Takashima A. et al., Neurosci. Lett. 198:83-86, 1995). °) 7]^o_s. 
Abeta7> Ai^-fr ^^]^. *]pfls. ^^rfji -g- ^ oirf. H=*h *Hofl ^t€€ H. 

eMNH (presenilin)ol GSK-34 ^5. &7H GSK-3£r tau^l ^ Abeta^ ^ 

Sl*H *W] S^^^l n <3^7 r *^-*] 

S^r, GSK-3-& ^|54Ii£ ^^n. J±:n€ «r 9X^. ^, H-i-^sMl^ 
(pheochromocytoma, PC12) AfliE*IM GSK-3^8: 4^^l7]^ *\]2.7} ^t\)£\3L, ^ 
(cerebellar granule neuron) <HH GSK-30] *flS.7} ^-b ?H <£s};*l w> gc 

tr, GSK-3^ ^ 01^ ( survival f ac tor)^l PI3 7M*M£\ ^-dbS. Sltr ^1 

iAf^cl ^l^^. o e v ^ (c rowd er R. J. & Freeman R. S., 
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/. AW. 275:34266-34271, 2000). WW > GSK _ 3ol 

- o^. o]sq ^ GSK _ 3 ^ 0<J: ^ ^ (b . poiar disorder)CJ 

* ^fi^M AMI, o] ^ H ^ (lithium)* ^^oj^ (yalproic acid) ^ # 

4 5L* GSK-3^ t)*^ Wa <^ M*ol* (Elahi s . et al>< 

176:217-226, 1997). 4^1. GSK-3^ t^tffe M * o^u, ^tg fel g § * H> 

•<HMJ ^fl* ^ol GSK-3^1 ^6fl m o >7l s) fe ^ ^ ^ ^ ^ 

<9> o H 41 GSK _ 3 ww 7fl ^ >7l ^ ^ ^ 

flaol^tHt ^-4^ <«:EL (hydroxybenzoimidazole carboxylic amide)* SWfc SW* 
GSK " 3 ^ »** Jl^^o^ omol ^ ^ ^ 

* ti« ^ ofifl. *J ^^ofl o.^ >7ll A> ^ € - ^.oi^o.^^, ^ ^^t,. 

io> ^ w± * Hf ^ w s #m ^ GSK . 3P ^ 31}.^ 

*HH] o >7 ]^ fe ^ ^ ^ ^ 3 
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-Msj-i- ^-fr*Kr, GSK-3p^ ^|-§-ofl o>7l5]fe «m»g- 

#7j -ij-aH r^-ef, ^jr^ 7li4o>^)i 3 p (o^, »GSK-3^"^ eRi 



#7] ^HH, Rl ^ R2^ zj-zj. 

«l^l^;5)7m 4 ^ ^6fl ^ £fe Ci-C 6 S^r Wl*]^-5|7iM- 

^ Ci-Ce M 



14> <5)-«j-^ 1> 



15> 




OH 



(I ) 
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>0> ^1-^1, tea. ^^1, O}*)^, ^oj-T^ 7>5^, S i=. 

21> Wl^$S]7li4 *1314ILX], tea, £2**1, £2, u) H 

22> Wl^l^;£l7iq- tea, £2**1, £2, £2°M^, ^4^, 

3. iE^r oHj=3. C 3 -C 8 *H#S£2 < y); BE-fe- 

24> (<^7H>H, ^"7] S^lfe- ■SlS.^-Al, tea, £2**1, £2, ofnji, ^(i^it, 

25> «l*l«-£|7m dfl ^ ^oj] S ^ ^ Ci-C 6 £2; JE^r 

26> ^ ^ 3r^> 2^, % *>t+ ol^- ^ SE^ ^ Ci-C 6 £2°l-a, 

27> ^- 7 ] ^ *l«7lfe *U=JM. te^l. £2**1, £2, d^in, <£z] 

28> Hl^^Tiq- tea, £2**1, £2, U)H 

29> tea, £2**1, o>pl^, W^lii, MBS, 

£^3^ o>Pl2=3. *1^ ^fti^ *1«:€ ^S^oful^s. *1^ « o v^ ; 
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50> 



5. oft7]c S C 3 -C 8 A>o]^<^.^o]) 

i2> C^H-H 'SB) ^1 % £Efe ^» i^Hr #*^'£r 31)1-; s}^; o^t} 

1,2,5-^W^#; 1,2,3-^-a>^o>^ ; l,2,5-^SLr]c}^; l,2,3-B\^o}^; 
l,3,4-^>^o>s ; l,3,4-^^o>^ ; sjs^cj; 3t)eMr}; SE^ Hej-ol^^);o)^u)- 
33> Rl ^ R 2^ ZLl-o] N ^ Hl^^TlM- ^1^7l« 7>^J1 JIB^ ^Aj^- 



34> 
35> 
36> 



37> 
38> 



H )^l^^^ OH, NH 2 3^ N0 2 S d-C 4 

OH, Ci-C 4 ^^a1, NH 2 , N0 2 , ^m^S^o]-*]^ 
^-tiE^H^, «J-^_o S Cl -c 4 

^l^^^M- OH, NH 2 SEfe- N0 2 S AUfca C 3 -C 8 a>o]^ S ^ ; - 

^l^TlM- OH, NH 2 , N0 2 HL^r S jl zie) f^l i ifl*] 37 fl<q dg- £ 

^ ^7>» c 3 -C 8 Aj-ol^s.^^ Ci-C 4 
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Hi ^^5j7lu|- OH, NH 2 , *]^HM, 6Hi:^ HL^ N0 2 S « Q >^; 

Cl, OH, NH 2 , N0 2 , C1-C4 £zJ JE^ fffl^S oiel 1 ifl^l 37fl 

i3^, % SE^r ^*>« 5Lf-*Rr C1-C4 M 3=fc C1-C4 -g- 

(<^7HH, ^ ^<H1 1 371] a] % gc fe a}.^ ^.g. ^^-^ yj-^o. 

°H 1,2,3-Hel^; 1,2,4-HHl^; o]-o]^A>^; ^-A>^; o]^B)o]-^; 

^ d >#; 1.2,5-^-A>^o>^ ; i )2> 3-^-Al-r]o>§; l,2,5-^^o>^ ; l,2,3-^^o>§; 1,3,4-^- 

OH, NH 2 , N0 2 , l^l^^lt, ^I^JL^oHic, »^-«a€5L^^]i,, 
i^^ol^ojs. gc- E^^S^o}-*]!^ C1-C4 HTO^M^m, 

R 1 ^ R 2 7> n*o] ^.aj-^ N ^1 wl^l$5]7^q- OH, NH 2 SEfe N0 2 5. ^I^jl jl 



45> 33. ti^*)^ 1 3 SfrW* R 1 £ R 2 7> ^ o. s 

46> w] ^]«:5] 7] 14 OH, NH 2 , N0 2 , ^SM^^^lt, ^^cj H - ^±.3)^t£SLjZ. 
C1-C4 ^Jfl; 

47> wl^l^Tm Cl, CH 3 SLfe ^S. °H^#5L C1-C4 
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OH, NH 2 , ^^H, N0 2 , ^^l^oMk, ^Mi^^li:, 
5E^r ^^ol^ois-s. 3)] ^S. C1-C4 

a l *1 ^ 71 q- OH , NH 2 SE^ N0 2 5. *1 C 3 -C 8 *M #5.<£23 ; 
al^s^u}- OH, NH 2 N0 2 S. 

Hl^l^Tiq-OH, NH 2l N0 2 , »fl^jiSTdo>Plii, aH^i^oMlc, 

q4^°li^l# SE^r Ej^^S^^til^s. ^jg-s} C1-C4 sfl^olTiq, 

R 1 ^ R27> zl^o) N €^ Hl^^Tiq OH, NH 2 5Efe N0 2 S. *HM s]A|) 



2-(4-#S.S.-3f|] ^)-7--er] H-^-aI -lH-ifeol n] q^-4-7>s.4^A]: 5)1^o]-d] = 




2-(4-#^S.-^l )-7-*l JE.^-a] -lH-^So] Pi av 3)1 ^ o>nl j= 




2-(4-#S.S-sll ^ )-7-§l = -^X| -lH-feo| q rf^-4-^>s 4^aV (4-v| HS-^ )-<>M = 
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H 





N0 2 



OH 



H 




NH 2 



Ah h 



2- (4-1-5.5.-3)] ^ )-7-«] H.^-Al-iH-«?l^ol v) c|.^_4- ? ].3 ^ofl ^-ofp] c 



O^N 






OH 



H 



2-(4-SS.5.-5|) ^ )-7-"&l J= ^-A] -lH-^So] n] tf§-4-7}- s ^ a> ( 4 -u) E^ofl ^ )-o}u) j= 



H 



OH H 





^ /^N0 2 




2-(4-#5.5-5l] ^ )-7-^] -EL^-A]-iH-feoj u] t^-^-4-^s^.^A]. (4_o>p] ±-s$ ofl ^ )_o>n] t= 
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74> 
75> 



H 




OH 




-CI 



76> 



2-(4-tSS-3^ ^ )-7-§l J= ^A]-iH-flao] u] tf#-4-7>a 4^ (2-#S^-4-^-ofl ^ )-*>> 



77> 



H / N O 




OH 



79> 



H /=\ 

N • /= 



-NH 



CH 3 




50> 



2-(4-# y )-7-«l -lH-fe<>l „] cft-4- ? }24^A} [4-(2-pfl ^a^o>nl 
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ii> 



H /=\ /"I 

:M> ci 



°«S-CH 3 
NH 



OH 



H 



J2> 2-(4-t£S-i ^ )-7-"&l S-S-Al -lH-teo] n] rf #-4-7>s 4^x5. {2 - [4-(l-^-^-4->i3£^o> 



33> 



H 




CH a 



OH 



H 



J4> 



2-(4-#S.5.-2)| ^ )-7-§] -lH-feoj c] cf^-4-^H4^A> [ 2 -(4-p|l ofu] t - 



J5> 



H 



=\ °*S-CH 3 





OH 



H 



J6> 2-(4-#5.S-sfl^)-7-*l = ^X)-iH-iS 3~o] v] 4#-4-7> s 4^ a> [4-(2-«fl^5L^c>H2r:- 
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< \ N ~{I}- r 



OH H 

^ '2-(4-#SS.-3)l ^ )-7-^} = -^1 -lH-tffla°l v] t^-4-7]- s.4^a> [2-(4-^^r-Mi^o>til^- 

89> r\ 




OH 

90> 2-(4-fSS-3fl ^ )-7-*l J= -lH-^lSo] n] {4-[2-( 1 , 3-^ , 3-c) 

9i> n 
H /==\ 



OH 

:92> 




2-(4-fSS.-^l \i)-7-*l = s-A] -1H-^1So] u] cf ^-4-7> s 4^ a> {2 - [4-( 1 , 3-^ 4^-1 , 3-^) 
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93> 
















OH 



94> 



35> 



Ob, 

H /=\ /— NH 




OH 



N /=• 




-a 



96> 2-(4-#S.S-Sil ^ )-7-*l S.^-Al -lH-feo] n) tf 

(5-1-1 S H_5i) e) c^-oj-u] i^-ofl ig )_o)-u] = 

H^-N-^-NO, 



37> 




OH 



^ // 



-CI 



38> 
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[3- (4-^1 ^-o] u) i^-#-i-<g )-s S g) ]-c>}v} 



^x}: 2004/1/9 



D7> 




#-l-^)- = S^]-ol-t/]^ 

D9> 




10> 2-(4-#5LS-ffl) ^ )-7-§l ^Al-iH-Hfls^l p) 4$-4-^|- s 4^ At 



Ll> 




H 



12> 2-(4-t 3.5.-2]] ^ )-7-*l ^Al-iH-Hflsol *1 ^-4-^]- 5.4^ a> 
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.3> 




14> 



L5> 



' o 




U5> 



17> 



18> 



19> 



^ ttfr 1*}-, 2*>, 3*> <^>^1 <>M^4 -0-71^7] 7]- S^tf. 
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^HM-^ftoloL, TFA^- JE 3 #^,2.^. <>M J= ji ( DMAP^ ^pfl^o^j ^3)^)^0] ji, H 0Bt 



0.5 ifl^l 1 M ^SES ^-<?1 ^ #£:°1M H 2 S0 4 » ^7}^}JL 7><i ^a]^ 3-o}n]^-4-^]^-Al ^ 

*r 150 xfl^l 200'C^Ai ^Al^lcf. <^7H ^oflAi 5% NaCl =r-§-<^ %7}& ^ 

^ aS.^£ZLSfl^s ^-^^><^ 
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3-[ (4-#S.S-N-#5.5.-feo] £ ^ )_ 0 ].ni i^-pfl^-Al-BflsAV nfl^ ^^^2. (^1- iv)# 

#7j IV* 50%^ ifl^fr ^-g-oflofl 0 3 ^ 0 4 M ^.o] ^ ^o,]a-1 2 M 

Na 2 C0 3 ^^^r %7}%}JL 7}<£ 2-tt-^^-^)-7-^*)-W-^2,olv}t\.^ 
-4-7>s^.^a> pflig ofl^BflH V)» ^-7] V» 0.3 0.4 M ^£ 

3- f-f-^N -N-<?1 ^ iH^liir #S5}ol^ (^7}^=: 4.5 ^)« ^Jl 7 r <I $^1^ 2-(4-# 

^•71 ^# VI* 0.3 xfl^l 0.4 M *5LsL ^tl ^ ^Kg^H h 2 S0 4 » $7} (^7> 

^: 5 ^-^)*>3. 7}1 ^fM^ 2-(4-#S.S-^^)-7-^l^Al-iH-ii^olnlrf^-4-7>s^A]. 

(wang resin)* DMF°fl ^ s}-^-§- VE, Cs 2 C0 3 ^ KI» 1 : 3 : 3 : 3^1 -i-tils ^#J1 50 ifl 

^-71 sf^-l- Vffl» THF°n ^ ^, Li0-H 2 0^r MeOH-H 2 0^1 ^-o] -g-ofl,§. ^ 7 ^ ^. 

^.a]^ 2-(4-#SS.-ie|] ^ )-7-§l H^M -1H- *] ^f#~4-7l- s 4^av 

Aj-7] K^- DMF°1] ^<?1 ^ ^# Roll tfl«H NH-R1R2, EDCI, DMAP, H0Bt» 1: 3 

: 3 : 3 : 3^ M^}^ % 2-(4-#SS.-5ll^)-7-§l^ 

Al-lH-^l^ol n] cf#-4-7> 5 ^-Aj a], oj-^/^ofpl^ (STOfc x)# <3^rf. 
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29> 



31> 



*>1 X» CH 2 Cl 2 o]l ^-oj ^ Eelf^o^H^ (TFA)^- 1 : 10^ ti]^a. ^ji 

^ir g *H«q. Jr^o] #3331 ^Jl4i 3 f5 (GSK-3j3)i>| * ^ 

t. 

*f|*H, 1 ifl*l 10,000 nM^| IC 50 SM: M-Bf^c)-. 

Sfe o)^$\m *fca W^^-S ***7H?^ GSK-3JP3 4 

£«■ ^ ^>7l5)fe g&tj o,^ *j a^^. ^|^tf. # 7l GSK-30 3 *j-5L 

*h§-<* 3«fl o> 7 ]£]ir ti]^;, ^pfl, xg-i-tg j= 0 ] oJcK 

^^-^ 3*1). ^1 9l^*\], »)« -B-Jl^^- oj<*H 444 

r ^~ S -. t3^, «aa ^/ (ofl: ^ 

^* ^^1. ^1^1 ^ ^1^1* ^ Slrf. ^- 7 ] ^ ^^oi ^ 
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^ - 1£/S^ ^ 12^11 * 7]Ef alsajj&s -B-g-tl- #3* fl-fr* ^ ^O. 

^ ^ &±^> 1*\ ^WSAI *HP-*0 *|* 1 kg^ 0.01 ifl*| 

100 mg, wj-^^-Tjl^ o.l vfl*] 50 mg^l <£-§- IS] ifl*] j=lc^ ^ ^ m.^ 



^«*| l: 2-(4-#SS-4^)-7-*l^Al-iH-^^o]plcf^-4-^>5.4^x]. o>^/^o>ti]^^ 

3-^1^-4-^^.^ «j2Af (40 g> 239 mol) «. 500 ^ ^ ^ 

(38.14 m£, 717 rnmol)* «: y**. rf-g-, 12 a1# ^ 7 ><t ^o.^ ^ 
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» ^ *Hr #<£^sH ^7]^ ^ x M NaHC03 ^.g-ofl o. S ^x\^t\. oflTfi c\ 

^31°lH (EA)iH ^ (EA/«j^)§>^ 90% ^# (39 

g, 0.215 mol)^ <£9l^. 

!HNMR (CDCI3): 67.87-7.78 (2H, m), 7.22 (1H, d), 3.93 (3H, s), 3.82 (3H, s) 
181 

(#3] 2) 3-[(4-#SS-N-#SS.-^^o]nl3E.«g)-o>p]^]-4-p|)s.Al-^)^ pfl^ ofl^Tsfle.^ ^g- 

tt p-l-^<a^^ (41.99 g, 220.76 mmol)^- 120^^1 7><i*H ^91 ^ #31 1<HH 
3-oH^-^ll^l te-tt v]M oil^^s (20 g, 110.38 mmol)^ 4-tSS^2L)H| 
(22.78 g, 165.57 mol)* ^ZL 8^1 # 160°C^]^1 ^r£* iflsj 

1 M NaHC0 3 =r-g-°-lAS ^a]^ 4^- EAS. ^#^>JI ^ MgS0 4 S #<£^ 

*l-£t}. 50% -^.^ 500 m^ofl *=.o] ^ #^0^ 5% NaOCl ^-§-^ (197 ml, 132.46 

mmol)^ & ^-£-'4 ^fetf. 5-g- ^ EAi=. ^#*>J1 ^ MgS0 4 S #0^3^ ^ ^ ^ 

3^ €^ HS^M^ (MeOH/CHCl 3 = 5/95, Merck^- Silicagel 60)5. £-Bl*H 50% ^§r 
3. (19.43 g, 55.19 mmol)^- <£9X^. 

!HNMR (CH 3 0H-o^): £7.62 (2H, m), 7.22-7.15 (4H, m), 6.59 (1H, s), 4.00-3.80 (6H, 

d) 

352 
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-# 7 1 #31 2*JH tM3^r 3- [ (4-#S.S-N-#S.S.-iffl^ o] p] J£ ^1 2^] -4-1^1 

*flli ^l^Bfls (5.5 gj 1563 mmol)* 50% *||^§- ^-g-<* 40 m£°fl ^ ^ ^<^]a-^ Na2 C0 3 
(3.53 g, 33.26 mmol)-§- #<M1 ^-g-^* ^ ^ cf^- 5 «- ^.o]- 7l _<g ^ 

•g-Hl^M 52% S.^) (2.57 g, 8.13 mmol)^- <£9X^. 

1H NMR (CDC1 3 ): 68.15 (2H, d), 7.95 (1H, d), 7.51 (2H, m), 6.75 (1H, d), 4.06 (3H, 

s) 

316 



4) 2-(4-#JjLS-2|] ^ )-7-^l S.^-X| -lH-^^ol p] cJ-#-4-^> s ^.^aT-oj ^ 

H (1.0 g, 3.16 ramol)» #^-<ffl 10 mH ^91 ^ IH^]^ #S.e}-o]jE. (2. 11 g, 

15.8 mmol)» 8^^ ^0} 7> <g ^X\^. ^o_S. ^ ^ 3 N HC1S. ol-g-^ 

Cf-g- 0.5^1^- ^0> il^^C}-. %^-$r <^32f^ ^O.^. ^ * ^ 

*H 82% ^#5. (745 mg, 2.59 mmolM: £8^. 

!H NMR (CH 3 0H-^): 6 8.06 (3H, m), 7.50 (2H, m), 6.97 (1H, d) 
£-*HJ=: 288 

(^r^l 5) 2-(4-#SS.-fff| ^)-7-^1^a1-ih-^12:o1 n] t\-^-4-f}^^^xy ^ 6)1^^^ ^ 

#7) ^} 4°1M 2-(4-tSH] ^ )-7-^l JEL-Hf-A] -lH-feo] p] cf#-4-?|- s ^-^ A]- 

(200 mg, 0.69 mmol)^- 5 mH ^ ^ h 2 S0 4 (0.18 mi, 3.45 mmol)# tb «<3" 
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■ir* ^Mtt ^ 1 M NaHC0 3 ^-§-^-°S ^^]^. EAS. ^#*}^ ^^r^ ^ 

^ SS.p>SziEfl5il (MeOH/CHCl 3 = 5/95, Merck^V Silicagel 60)5. 80% ^#5. 

^# (166 mg, 0.55 mmol)^- 

i6> 1H NMR (CH 3 0H-c^): 810.75 (1H, Br), 7.89 (3H, m), 7.46 (2H, d), 6.82 (1H, d), 3.39 

(3H, s) 

57> 302 

58> (#31 6) % 2-(4-tSS-3| ^ )-7-^l JEL-iH -1H-^1 S^l v] rf^-4-^> s 4^ a> ofl 

59> (4-w.S.2.^€^l^l)^ll #B^iB|^l % ^x) (476 mg, 0.67 mmol)» DMF 5 m^l ^-^1 

^ ^-71 #711 5<HH 2-(4-#^.S.-3ll^)-7-^^A]-iH-^lsolnlcf^-4-^>2.4^^h 
<Hl^Efls. (567 mg, 2.01 mmol), Cs 2 C0 3 (655 mg, 2.01 mmol), KI (334 mg, 2.01 mmol)# "4 3. 
50-60 °C<HH 12*)?} mti>Al^cf. ^o.S xfl^ ti}-g-#^r t^, DMF, 

MeOH, CH 2 C1 2 S. *>3«3. ^l^tV ^ 98% ^#3. jEafl (608 mg, 0.65 mmoO^r 

60> (#31 7) # t*1 2-(4-#S.S-^l^)-7-«1S-^-Al -W-mSio}*]^-*-?}^ ^ ^St\ ^ 

• 61> ^7] #31 6<^H * «r*l *1*1 2-(4-t 5.5.-^1 ^ )-7-*| JEL^§M -lH-wjl^ol rf^ 

-4-7V=4^^V nfllJ ofl^js (570 mg, 0.47 mmol)* TIM ^ , LiOH-H 2 0 (99 mg, 2.35 
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mmol)* MeOH-H 2 0 = 1 : 1) 10 ml<% ±t<£ -g-^ 5 m£-i- 5*1 # 7><t & 

fl-^lS^-. . ^8riL3. ^Bj «}-§- ^a^V i^g-, MeOH4 CH 2 C1 2 S. x>^s AflS^ 

* 90% (551 mg, 0.42 mmol)* <2&^. 

i2> (#31 8) # 2-(4-#SS-^^)-7-§l^Al-iH-^^o]plrf§-4-7>s4^A> o}^/<£ 

i3> #7fl 7<M sfr ^x] 2-(4-#3.S-*l| ^ )-7-*l S.^X\ -1H-^!SC»1 cf^ 

-4-7>j=L^^V (36 mg, 0.03 mmol)* DMF 2 mH ^-^1 ^ NH-R1R2 (0.09 mmol), EDCI (18 mg, 
0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^Jl #£r°lH iH^l^cf . 
tiV-g-ol tiV-g- tf-g-, DMF, MeOH, CH 2 C1 2 S ^1^^ * ^a^H 

50-99% ^r-irS. S.*fl 3W#* ^SJcf. 

54> (#3] 9) 2-(4-#SS-5l] ^ )-7-§l ^a]-ih-^!so| n] cf^-4-7>s off /6^ 6 j. p |n o| 



^7) 8<%X\ sfr ^x) *|*| 2-(4-#^S-5H^)-7--&lS.^-A]-iH-^l2:Clx 3 l^ 

-4-7}a4^ A J: ^Vm/^^lS. (0.03 mmol)» 2 m£ CH 2 C1 2 ^ ^<?1 B^l-^S^Hl 

MeOH^ CH 2 C1 2 S Aflaj^ ^'^^ 90% g_z\] 3j-f-#* 

^ A H l: 2-(4-#S^-^l^)-7-*l^Al-iH-tasolplt)-^-4-7]-s^Ai. 
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*l-lH-ifflS°H^Hh7>S^<& (36 mg> 0.03 mmol)# DMF 2 me^ ^91 ^ o}^^ ( 9 mg> 
0.09ramol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* 
y$3L ^6)]a^ ja^A^t}-. o] «_>-§- £^#* c^^v t^g., DMF, MeOH, CH 2 C1 2 

-lH-fe°l u) rf ^-4- ? ]-5 o>n] = ( R 2 = <£&rf. 

#7l CH 2 C1 2 2 m-H ^-<y ^ SBj#«.3aM|H-& 2 i#ZL #£r<M 

0.5*12: H^Aj^tf. ^g-ol £^-g.* aja^ tj-fr, Me0H4 CH 2 C1 2 3. 

slls. ^F- £s*H 90% ^#5. &*\) 

*H NMR (CH 3 0H-^): 68.18 (2H, d), 8.11 (1H, d), 7.80 (2H, d), 7.67 (2H, d), 7.40 
(2H, t), 7.15 (1H, t), 6.89 (1H, d) 
363 



2: 2-(4-#SS-^^)-7-^l=^l-lH-^^6]^lti|-#-4-?>s^A]. «a^6>p]H. 
<#7] m- "cJ"^^ f-^tb # ^1 *H 2-(4-#S.S.-s|l^)-7--&l=s. 

Al-lH-^lSoln]cf^-4-7]-5-4^A> (36 mg, 0.03 mmol)^: DMF 2 ml*\] ±r°d ^ ^1^^ (10 mg, 
0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)» 

^-§-^1 MisS^ Sh§- <^4^ DMF, MeOH, CH 2 C1 2 

Jp: ?i^>^ SJ.^-#3. # 2-(4-#S.S.-sll 1 d)-7--&l^A] 

-lH-Sa^ol xj) ^-4-7}^^ t$}^ Q }v)!=l ( R 2 = w^)^ oj&rf. 
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#71 CH 2 C1 2 2 mH ^r°l Hell-^S.^MlH-a- 2 me* ^#ZL ^ofl^ 

0.5Al^> ^.o> ia^l^cf. #-§-o] ^s\t£ ti>-g- ^^-1-^- tj.^-, MeOH4 CH 2 C1 2 5L 

31)3. Afla^ =da*M 80% t^S. £*fl 3|-"^g-§- £8^, 

!H NMR (CH 3 0H-d*): 68.10 (2H, d), 7.88 (1H, d), 7.66 (2H, d), 7.42-7.23 (5H, m), 
6.92 (1H, d), 4.68 (2H, s) 
377 
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-g*H 3: 2-(4-#SS-3M)-7-*ll= JH-iH-feo] *]^#-4-7>5 (HBS-ll)-o} 

#71 ^12:^1 132]- ^ofl Itj-ej- # ^ 2-(4-#S.S-3fl^)-7-^l=^- 

^1-1H-w]12o1 nirf^-4-^^-^A> ( 36 mg> 0 .03 ramol)* DMF 2 mH ^-^1 J£ 4-B^^l^o].oi 
*l£.^All-3.eME. (17 mg> o.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), 
HOBt (12 mg, 0.09 mmol)» #>8:<*1M M#A)%t\.. «];-§- oj f^s]^ aV-§- 0^4 

i^hfr, DMF, MeOH, CH 2 C1 2 3 *>3}]5. xfla^ ^ SHhI-5. # 

2-(4-#5.S.-3fl ^ )-7-*| = ^-Al-iH-^Osol nl rf 4^a> (4-qH.S.-€ ; £)--<>]-*l J= (R2 = 

#7) CH 2 C1 2 2 i«i ^ Hsl^-f-^.S.oHH'tl: 2 mt-jr 

0.5A]# -^o> JUtiVAl^uf. ^.-g-ol tiV-g- Me0H4 CH 2 C1 2 S. 
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!H NMR (CH 3 0H-^): 6 8.20 (2H, d), 7.90 (2H, d), 7.88 (1H, s), 7.69-7.51 (4H, m), 
6.91 (1H, d), 4.76 (2H, s) 
422 

4: 2-(4-#SS-3B)) ^ )-7--&l ^^-Al-iH-^Sol ^ 4^ a> (4-o>p1^-^[^)-o> 



#7] *\}^) 14 §.<Q$. ^ofl 4^ <g- ^ 2-(4-#SS.-3fl ^ )-7-§] ^ 

^•l-lH-'fflSolnl cf#-4-?|-s4^A> ( 36 mg> 0.03 mmol) ^8: DMF 2 m4<*J| ^f°l J£ 4-o>n]^aJl ^o]-^ 
*1 £.4* a] #3.**M e (17 rag) 0.09 mraol), EDCI (18 rag, 0.09 mmol), DMAP (11 rag, 0.09 



* DMF, MeOH, CH 2 C1 2 5. 413* ^ 2S«H # <S 

^ ^ 2-(4-€-SS.-5|l ^ )-7-^l ^Al-iH-^}2:ol nl 4^-4-^]- s. 4^ a> (4_o>p] ic-rffl ;g )-o>p] je. 
(R2 = ^l-nlt-i^)^ ^SS^. 

^-71 CH 2 C1 2 2 mH ^ Be)§^S.o>^^A]- 2 m ^ #^<>)H 

0.5^ ^oj- 3aa>A]^rf. t^o] 4*, MeOH^ CH 2 C1 2 S- 

!H NMR (CH 3 0H-^): 68.20 (2H, d), 7.90 (2H, d), 7.88 (1H, s), 7.69-7.51 (4H, m), 
6.91 (1H, d), 4.76 (2H, s) 



mmol), HOBt (12 mg, 0.09 mmoDIr ^JL ^LiVX\^t\-, h>-§-o] aV-g. 



85> 



^1-^: 392 
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37> *fl^°fl 1^ *H«r ^^H ^ # 2-(4-tSS-^] ^)-7-*l 

^l-lH-iffl2:0]plrf^-4-7>3^-^A> (36 mg, 0.03 mmol)^: DMF 2 mH ^ ^ ^O^^o].^ ( n 
mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 
mmol)» ^JL <#&<qx\ StiVAl^rf. #-§-0] fogs^ ojj^ rf^-, DMF, MeOH, 

CH 2 C1 2 S Afla^ ^Is^H ^-^-#5. # ^r*H 2-(4-#S.S-sl]^)-7--&) 

^^•^l-lH-^lSol n] 4t-4-7}Ha^A} ^ofl^ o>d]= ( R 2 = ^OofliD-I. £5$^. 

88> CH2CI2 2 m^l ^-tl ^ 2 m ^ ^jl ^S^H 

0.5Al^> JH^^cf. ^-0.0] i£-§- 4^ Me0H 3]- CH 2 C1 2 S 

89> 1H NMR (CH 3 0H-^): 88.03 (2H, d), 7.79 (1H, d), 7.64 (2H, m), 7.37-7.15 (5H, m) , 

6.84 (1H, d), 3.75 (2H, t), 2.99 (2H, t) 
90> 391 



6: 2-(4-#SS.-3£fI ^ )-7-1s\ ZL^X\ -lH-feo] n] ^-4-^54^^- (4-^HS-AgHl€)- 

<$7] ^Sofl 14 t#^6\) 4^ ^-u- <g. ^ ^ 2-(4-#^.S.-^^)-7-*lH.^- 

^l-lH-fe<>l nl cf^-4-^s.4^^4- (36 mg, 0.03 mmol.)^ DMF 2 mH ^ 4-MH^Hlio> 

^1 (12 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)* ^51 ^-g^H M&X\%t±. *]•-§- rf^-, DMF, 
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MeOH, CH 2 C1 2 5. Aflaj^- 3?. #3E:*M JJ-^-s # 2-(4-fSS-s«^ 

)-7-*l JE.-S-A] -lH-iffl3:ol cf§-4-^ (4-q E S -^[ 6|] ig )_c].n] t= (R 2 = 

#7} 3j^# CH 2 C1 2 2 mH ^^1 * Sejl-^SoHlH^ 2 m-Mr 1*31 #^«1H 

0.5AR> Jg-oy 5i^A]^rf. cf-g-, M eOH^ CH 2 C1 2 JS. 

315. Afla^ ^ 3a*H 85% °1#£) *r"fr3. 1^11 <£&t}. 

*H NMR (CH 3 0H-^): 6 8.18 (2H, d), 8.05 (2H, d), 7.80 (1H, d), 7.64 (2H, d), 7.56 
(2H, d), 6.88 (1H, d), 3.80 (2H, t), 3.11 (2H, t) 

^Hf: 436 



4#-4-?>= (36 mg, 0.03 mmol)^ DMF 2 mH ^91 ^ i^^Qofl ^| o> 

^ (12mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)» *J1 ^-&o\)*\ JH^l^nf. #-§-o] ^s)^ i£-g. oi|j^ cf-g-, DM F, 

MeOH, CH 2 C1 2 S *>aj).3. Aflaj^. ;£2^H # :gtJ-€ 

2-(4-«SS-^^)-7-*l«A]-iH-^So]p]t].^-4-7fs4^A}- (4-oHk-|il)-o].DlH ( R 2 = 
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#7] 34*. CH 2 C1 2 2 m*4) ^ H^#^S.o W ] S a> 2 m ^ ^ 

0.5*13 ^cj j7 H J-a]^4. O jo.o! ttm^ aj-g- c^fc t^g-, MeOH^ CH 2 C1 2 ^ 

BflS. Afla^ #S*H 85% ^l^o} ^#5. S.^} s^l-* ^^cf. 

*H NMR (CH 3 0H-^): 68.11 (2H, d), 7.83 (1H, d), 7.64 (2H, d), 7.50 (2H, d), 7.31 
(2H, d), 6.82 (1H, d), 3.78 (2H, t), 3.07 (2H, t) 
406 



-^ A H1 8: 2-(4-WS.S.-tf\ ^ )-7-^l = -^M -lH-fe<>l v] 4t-4- ? }H^/} 
(4--S1 Z.^ A] <*fl 11 )-o]-ti1 *= 

^efl 1^ ^ofl rrj-^ jg. ^ ^ 2 -(4-#SS.-^|^)-7-*lH.s. 

*1 -lH-feol 4#-4-?> h 4^ a> (36 mgt 0.03 mmol)* DMF 2 mi^fl *r<y * 4-*l 2= a} ^ofl 1 
°>^1 (12 mg, 0.09 mmol), EDCI (18 mg, 0.09 ramol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 
0.09 mmol)# ^31 M#*\%t±. tij-g-o] ^s]^ aV-g- c^^. c)-^-, DMF> 

MeOH, CH 2 C1 2 S *Hl5. Afla$-$ :?lS3H sJ-^-i-S. # 

2-(4-#S.S-2)l ^)-7-*] = -S-Al-iH-^sol rf§-4- 7 >H 4^ a> (4 _^ cs.^.^ ^ ^ (r2 

#71 4** C H 2 C1 2 2 m*4| ±t9l * H^«^J^MlH^ 2 mi* ^ #^0^ 

0.5^ ^o> 5H^)^. ^o) t}*, MeOH4 CH 2 C1 2 5L 
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!H NMR (CH 3 0H-^): 6 7.82 (1H, d), 7.73 (2H, d), 7.65 (2H, d), 7.12 (2H, d), 7.00 
(1H, d), 6.86 (1H, d), 6.74 (1H, d), 3.71 (2H, t), 2.87 (2H, t) 
£r*Hf: 407 

9: 2-(4-#M-^^)-7-*lH.^Al-iH-^^olp] ^-4-^4^X1. (3-^;= ^.Al^-^^- 
Al-JaHitD-ofTil t= 

^7] 1^ 45}- «§- ^ 2-(4-#S.S.-5)l^)-7-*]^s. 

*1 -IH-iffl So] n] ( 36 mg) o.03 mmol)# DMF 2 m-H ^^1 ^ 3 -*] -4-*fl 
■^-Al-^cfl^ol-inl (13 mg> o.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), 
HOBt (12 mg, 0.09 mmol)» ^51 S^H^t}. ti}-§-oj *>-§- ct|azf 

^ 4^-, DMF, MeOH, CH 2 C1 2 5- *\}^?± #S*H ^Zt sJ-^^-S. 

2-(4-&S.S-i|l ^ )-7-*l J= ^ a] -lH-teol n) t\ #-4-7> a a> ( 3 _§] 1=43.^ -4-^}^- a] -^o]j ^ )- 
( R 2 = 3--5-1 = ^-a}-4-p)]^-a1-^)o 1 ]^) 1 . <g£r].. 

#7) 5|-^-§- #^-1: CH 2 C1 2 2 m^l ^-^1 ^ B^#^S.oHlH^> 2 ^Jl ^-£r°\)*\ 

0.5*)?} ^ JI^H^cf. ^§.0] ^isjni a>-g- o^^. t}-g- ( MeOH^f CH 2 C1 2 S 

!H NMR (CH 3 0H-^): 68.10-7.37 (3H, m), 7.36-6.43 (6H, m), 3.72 (3H, s), 3.70 (2H, 
t), 2.81 (2H, t) 

^>^: 437 
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10: 2-(4-#SS-all ^ )-7--&l 2= -lH-^lSol n] ^-4-?}^^ (4r*l£.J%Al-X|«3. 

^r7) afl^aJI 134 n^-ej- <$ 2-(4-#5.S.-3^^)-7-*l = 

*1 -lH-wfl^o] u] ^-^ a> (36 nig, 0.03 mmol)^- DMF 2 me<Hl ^r"?l J£ 4-3]:e.-^a1-a1# 

5-°>^l (10 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 
mg, 0.09 mmol)» ^31 4t£r*f\x\ JE^^r]-. aV-g-o] ^%s\t£ «>-§- J^l-i- cr)^^)- 
DMF, MeOH, CH 2 C1 2 3. x}%)3, Afla^_jp. ^ sj-^l-S. # 

2-(4-t-S3.-s|) ^ )-7--&l^^-Al-iH-^2:ol nj cf#-4-^5 (4-fr]iE.^H-A] #5L*n^)-o]-n] 1= 

(R2 = 4--§] = ^l-Al#^.^j^)^- <£&t}.. 

^"71 s^l- CH 2 C1 2 2 ^ 2 M^- ^31 -tf^H 

0.5^ JEtiVAl^c}-. aV-g-o] tfV-g- t^, MeOH^ CH 2 C1 2 ^- 

aflS. ^ 85% 3^] s^-i-g. <£$m. 

!HNMR (CH 3 0H-^): 68.15 (2H, d), 7.84 (1H, d), 7.69 (2H, d), 6.90 (1H, d), 3.95 
(1H, m), 3.58 (1H, m), 2.28-1.95 (4H, m), 1.83-1.25 (4H, m) 
385 



11: 2-(4-#S.^.-3Jll ^ )-7-^1 ^a]-ih-^1s^ v) rf#-4-^s.4^^ ^-^o].n] = 
#7) 12f ^<^t!r *<HH ttj-el- # *M 2-(4-€SS.-s|l^)-7-*]=^ 

^1-lH-^l^o] 4f-4-?}a4^A} (36 mg, 0.03 mmol)^- DMF 2 mH Jf- ^o}*) (7 mg, 

0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* 
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ifrM o^tb t^, DMF, MeOH, CH 2 C1 2 

^-71 g«* CH 2 C1 2 2 mH * E2]f^So M iHA} 2 ^JL tf^^H 

0.5ARV S^]^cf. tiV-g-o] f^B* «_>-§- e^4« t]~g-, Me 0H4 CH 2 C1 2 S. 

SflS Afla^ T £I^H 85% <£!&tf. 

!H NMR (CH 3 0H-^): 88.10 (2H, d), 7.88 (1H, d), 7.66 (2H, d), 6.92 (1H, d), 3.42 
(2H, t), 1.78-1.56 (2H, m), 1.55-1.34 (2H, t), 0.97 (3H, t) 
343 



12: 2-(4-#SS.-2)l v| )-7--s"l JE. Jf-X| -lH-^^o] pj x}#-4-7> = 4^ 

#7] 14 ^6|) nj-ej. «y. ^ ^ 2-(4-#M-sfl^)-7-*l^ 

*1 -lH-^^o] v] cf ^-4- ? >s -4^ av (36 mg, 0.03 mmol)^- DMF 2 m^l ^9} 4-(2-o}v)±d\) i§) 
(12 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt (12 mg 
, 0.09 mmol)* ^JL in ^^4. yV-^-o] ^s|^ u]--g- ^f^^ ^4^. 

DMF, MeOH, CH 2 C1 2 5. ^ £S*H Sb^t&g. % *S**H 

2-(4-tm ^ )-7-*l -lH-^lSol p] 4f-4- ? fa4^/} (2-§-3L^-4-^ -ofl € )-<>M 
(R 2 = 2-«5£^l-4-^-oil^)# <2&cf. 
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^•71 ^-i- CH 2 C1 2 2 m«ofl 4-0] Jf. E2)|H i£oM H,| 2 m ^ ^ ^6\]X\ 

0.5*12: ^o> iStijAl^cf. ^o] #^5]^ thfr, MeOH^ CH 2 C1 2 5L *> 

!H NMR (CH 3 0H-^): 68.16 (2H, d), 7.88 (1H, d), 7.70 (2H, d), 6.94 (1H, d), 
4.14-3.92 (2H, m), 3.90 (2H, t), 3.89-3.72 (2H, m), 3.84-3.57 (2H, m), 3.48 (2H, t), 
3.30-3.04 (2H, m) 

400 

^ A H1 13: 2-(4-#SS-4^)-7-^ = ^Al-iH-^Soltrl^-4-7>s^A> {4-[2-(«^-^-4- 

#7] 14 wj-^cfl ^ # ^1 ^1^1 2-(4-#SS.-s|l^)-7-^^ 

4f-4-?}H4^A[ (36 mg> o 03 mmoD^. DMF 2 ntfofl ^-o] -j-L N-[2-(4-fH^- 
^^)-oll^]-4-^^-^I^^H^ (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 
mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)!- -tf^oJH jUtiVA] ^rf. w}-g-o] -f^Hjig a> 
-S- <^*b £}--§-, DMF, MeOH, CH 2 C1 2 S. ^ £2^H # 

2-(4-#^S.-5fl^)-7-^l^Al-iH-^!solnlcf§_4-7>s^.^A]. {4-[2-(f^*|-4- 
^S^^Pl^)-ofl^]-5)l^>_6l-nl^ ( R 2 = 4-[2-(l-^-«a-4-MJ£^^l^)-^^]-3sf|^)» ^^rf 
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#7] CH 2 C1 2 2 m^l ^oi ^ Be)l-^S.oHlB^ 2 mi* ^ofl^ 

0.5*1 M^}^. jfrt-o) i**. MeOH^f- CH 2 C1 2 5L 

:f ?i^>^ 85% K ^ s|-^"§-§- 

H NMR (CH 3 0H-^): 68.18 (2H, d), 7.98 (1H, d), 7.80-7.60 (6H, m), 7.36 (2H, d), 
7.16 (2H, d), 6.94 (1H, d), 3.09 (2H, t), 2.74 (2H, t), 2.41 (3H, s) 

^>^: 560 

14: 2-(4-tSS-^l^)-7-§l^A]-lH-i2o]pl4 t _ 4 _ 7l .54^Af [4-(2-*fl3;*|i^o} 

*1 -lH-«asol rf§-4-^ a 4^ a> (36 mg, 0.03 mmol)* DMF 2 m^l ^-<y ^ N-[2-(4-oHk- 
^ld)HI*]-^«iii>do>nls (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^51 #*<*IH 5L#X\%xj.. uV-g-o] f^S)^ wV-g. ^ 

DMF, MeOH, CH 2 C1 2 5- JJt 2-(4-# 

Td )-7-*| £*a1 -UHfl5fc°l "1 cff-HH^ [4-(2-«H o>n] ^-ofl « ^]-o> 

^-71 STO* 4*4 C h 2 ci 2 2 m^l * Ssl^^oHlSAV 2 ^ ^ 

0.5*1* s^^. ft^ol £* ^ MeQH4 CH2Cl2 ^ - v 
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!4> 



4i NMR (CH 3 0H-^): 68.15 (1H, d), 7.94 (1H, d), 7.72 (2H, d), 7.62 (2H, d), 7.28 
(2H, d), 6.85 (1H, d), 3.32 (2H, t), 2.85 (3H,s), 2.84 (2H, t), 
i5> 484 



^ A H1 15: 2-(4-#^^-^ 1 d)-7--5l^Al-iH-^lso]Dlc}-^-4-7>H.4^Xj : {2-[4-("M-3M- 

^-71 *H3H I2f 1HH tcj-e^- # ^] ^1^1 2-(4-#S.S.-^l^)-7-^lS.s. 

*]-lH-feo]n]i^_4_7].s^A}. ( 36 mgj q.03 mmol)^- DMF 2 mCofl ^-«?] * N-[4-(2-o>n] il - 
^]^)-511^]-4-^^-^!^1^oVp1^ (26 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 
rag, 0.09 mmol), HOBt (12 mg, 0.09 mmoDl- "4 3. ^ M*}X\%r%. ti>-g-o] f^Is)^ ti> 
-§- -S^S-Sr cf^-, DMF, MeOH, CH 2 C1 2 ^- ^}S, ^ ;£s?rH # 

2-(4-#^^-a)] 'd )-7-*l S.^-a]-ih-^So] p] nf^-4- 7 > a ^.^A]- {2-[4-(l-^-«a-4- 
-iS^^lic)-^]^]-^^}-^ (R 2 = 2-[4-(l-^-^l-4-^i 1 ddH^)-^l^]-^^)# <2£i}. 

#71 s}-^-!- £*?Mr CH 2 C1 2 2 mH ^ He)«^S.oHlH^> 2 ^Jl ^ojH 

0.5*}$: JEtiJ-Al^T}. «Vo.ol ^s)^ *_>-§- o^«: 4^-, MeOH^I- CH 2 C1 2 S 

315. Afla^ ^is^H 85% ^-i-S. s}-tg-§.^ <2&tf. 

iHNMR (CH 3 0H-(4): 68.08 (2H, d), 7.77 (1H, d), 7.69 (2H, d), 7.55 (1H, d), 7.15 
(3H, m), 6.98 (2H, d), 6.88 (1H, d), 3.65 (2H, t), 2.86 (2H, t), 2.31 (3H, s) 
560 
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^l-lH-feo| n] 4f-4-?}54^Af (36 mg> q.03 mmol)* DMF 2 m-H ^-<?1 * N-[4-(2-<>Hic- 

(20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 nmolM- ^JL M&*\%t\-. a>-g-o) a>-§- ^ 

^-#^r t}-£- ( DMF, MeOH, CH 2 C1 2 S *}%)3, Aflaj^ ^. #3^H # ^ 

4) 2-(4-#5L5L-sfl ^ )-7-*| « Al-iH-^^ol p] cfS-4-^> s 4^a> [2-(4-^^JE^^l 

ic-^^)-6fl^]-o>p]= (R 2 = 2-(4-«H^S^6>p] il -3i|l^)_« 5 fl^)^. <g£cf. 

W SftM- CH 2 C1 2 2 m^l ^ ^ S^tf^oHlHAj 2 ^ ^ aJ-^o^ 

0.5*12 ^o> is^A^nf. ^-g-o] 3*33 o}^ thfr. MeOH4 CH 2 C1 2 S 

BflS ^ #2:*H 85% o)<#£\ ttS. S^tM"* £&t)-. 

!H NMR (CH 3 0H-^): 68.08 (2H, d), 7.79 (1H, d), 7.69 (2H, d), 7.29-7.16 (4H, dd), 
6.89 (1H, d), 3.71 (2H, t), 2.95 (2H, t), 2.88 (3H, s) 
484 



17: 2-(4-#SS-^^)-7-*}^Al-iH-^s^Ti]cf§-4-^s^A|. [4-(2-4|*«3E**> 
*lic-6flig)-:^]-o>plJ= 

*7l aflacfl 14 ^ofl W jg. ^ ^ 2-(4-#SS-^^)-7-Sl-^- 

^l-lH-«2ol Pi 4^H-e ^a]. (36 mg> o 03 dmf 2 ^ ^ ^ N -[2-(4-*M^- 
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*ld)-<M]-«|«UEtf*M=. (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)» ^JL #£r<HM H^H^t}. «H-ol 3L 
^&-£r eWrTQr i=B-, DMF, MeOH, CH 2 C1 2 5L ?i2:*H ^ sJ-^-f-JL % ^x] 

2-(4-#S.S-3fl y. )-7-«] -1H- u] cf #-4-7]-^^-^ 
[4-(2-^)^^o>T7l^-6{|^)-^^]_ d ].n^ ( R 2 = 4-(2-ofl^^^o>nl^-o 1 )^) 3 i)l^) # <g^rf. 
48> *W CH 2 C1 2 2 mH| ^ ^ B5]#^^oH1h^ 2 m£# ^Jl #£-6]H 

0.5Al^V ^-o> ^^1^4. ^-§-o] ^s)^ ti>-g- ^« tf-g-, MeOH^f CH 2 C1 2 S *V 

^ ^a^H 90% sj-^^- <£!&rf. 

49> iH NMR (CH 3 0H-^): 68.17 (2H, d), 8.09 (2H, d), 7.73 (2H, d), 7.63 (2H, d), 7.29 

(2H, d), 3.31 (2H, t), 2.98 (2H, q), 2.85 (2H, t), 1.24 (3H, t) 
50> 498 

> 

51>^aH is: 2-(4-SSS-ul) ^ )-7-*l ZL*fX\ -lH-te°l *1 4t"4-?fs4^^ [2-(4-^m^3E^^ 

52> ^7} 14 #«H1 ^ Wit % 2-(4-l-SS.-4^)-7-^^ 

^I-IH-^SoId] 4f-4-?f54^/} (36 mg, 0.03 mmol)# DMF 2 m4°1] ^91 ^ N-[4-(2-o}*)^- 
°l}€)-^^]-^^-&o>ol= (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)# ^JL ^<*\}*\ JE^^rf. wV-g-o] a>-g- 
^i-i- DMF, MeOH, CH 2 C1 2 S. x}tfg, ^ s^^S. # ^x] 



72-47 




*^ 13*]-: 2004/1/9 



^ 2-(4-#M-^^)-7-^^Al-iH-^^olnl^_ 4 _ 7 ].a^A]. [2-(4-ofl^JL 1 doH 

ic-s|l^)-ofl^]-o]. D ]H. ( R 2 = 2-(4-^|^i£^o>n]i 1 -^^)-«>l|^)s. £534. 

#7} 3}-^-# CH 2 C1 2 2 mH ^-o] * S^^J^LoH]^}- 2 mil* ^Jl #^o)H 

!H NMR (CH 3 0H-^): 68.13-8.05 (3H, m), 7.80-7.65 (3H, m), 7.28-7.16 (4H, m), 3.69 
(2H, t), 2.99 (2H, q), 2.89 (2H, t), 1.28 (3H, t) 
^r*Hf: 498 



19: 2-(4-#S^-^^)-7-^S.#Al-iH-^)2:C)lT3ltJ-^-4-7]-s.^AV 
{4- [2-( 1 , 3-^ ^-dt-1 , 3-c] -Sri ^ o] s.-2-«y )-of) ig ] ^ }_o>p] c 

^-lH-^Solp|rf^-4-^e^AV (36 mg> 0 03 ^i)^ DMF 2 ^ofl ^-o] 2-[2-(4-^l^- 
«)-<«]-<>l^<?ll--l ( 3-^ (24 mg, 0.09 mmol), EDCI (18 ,mg 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)* ^JL -Shfrofl^ iSL^Al^cf. «H-°| ^^s]^ «>-§. ^ 
^-■i-a- <^-?b DMF, MeOH, CH 2 C1 2 ^ *}$]S. Afla^ ^ £S*H # 

«H1 2-(4-#5.5.-5)l ^ )- 7 -§l -lH-^OSol p] cf^- 4 -^4^A]- {4-[2-(l,3-ti|^-^ 

-l,3-^*l-s.-o 1:dl o ]# _2-o a) _ oim] _^ m} _ <:>1 . 13] ^ (R2 = 4- [2-( 1 , 3-t^ ^4,-1 = 51- o] 4, 
^H-2-<a)-^l^]-5ll^)l- ^^cf. 
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#7] CH 2 C1 2 2 mH *f<S ^ H^l-^^oHl^ 2 ntf^ igjQL #£:<*H 

0.5*|tf ^oj- s^Al^cf. «J-o.ol tj-^, MeOH*}- CH 2 C1 2 S 

*H NMR (DMSO-cfe): 68.16 (2H, d), 8.02 (1H, d), 7.86-7.76 (4H, m), 7.75-7.61 (4H, 
m), 7.22 (2H, d), 6.95 (1H, m), 3.90 (2H, t), 2.97 (2H, t) 
£-7}^: 536 



^ A H1 20: 2-(4-#S.S.-^|^)-7-§]^Al-iH-teolp)rf^-4-7>s.4^A}- 
{2- [4-( 1 , 3-t} -^i-l , 3-^ «1 ^ #-2-^ )-5fl ^ ]-ofl ^ }-o>p] t= 

*1 -lH-feo] n] rf^-4- ? } 5 4^ a_v (36 mg _ 0 .03 mmol)# DMF 2 mH ^f<?l ^ 2-[4-(2-<>M^- 
^l)-^l^]-ol^oi#-i, 3 -^^ (24 nig, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 
0.09 mmol), HOBt (12 mg, 0.09 mmol)# ^JL ^t^x) HL^a] ^t}-. aV^-o] f^^ig «>-§- 

DMF, MeOH, CH 2 Cl 2 isL x}$)3. ^ ^ sj-^l-s # ^] 

2-(4-W5L5L-2\} ^ )-7-^l A] -lH-<feoj Pi 4t-4-?}a4^Aj {2- [4-( 1,3-^4^ 
-l.S-^^lS.S-ol^oi^-o^)-^^].^^}.^^ (R2 = 2-[4-(l, 3-^^-1, 3-c]*lM-o]dt 
^ll-2-<a)-3il^]-^m)» 

#7) 3W# CH 2 C1 2 2 m^| 4~o] ^ S^fH^o^iEAj 2 iitf^ ^JL 4*e|A] 

0.5AR> ^ s^^rf. ^o) ^s)^ ^ thfrt CH2C1 ^ _ v 



72-49 




10042442 



#3 2004/1/9 



1H NMR (CH 3 0H-^): 6 8.10 (2H, d), 7.91-7.85 (4H, m), 7.80 (1H, d), 7.68 (2H, m), 
6.98 (1H, d), 7.40 (4H, dd), 6.93 (1H, m), 3.75 (2H, t), 3.07 (2H, t) 
£-*Hh 536 

-€ A H1 21: 2-(4-#M-^^)-7-*l«Al-iH-^l2:olPltl-#-4-^s4^A> {4-[2-(B].£ngl-2- 
^ SL"d ^ ] ^ }-o}tj] s. 

#7l ^12:^1 12)- ^ ^^j. <g. ^ ^ 2-(4-#SS.-5H^)-7-*l = ^ 

^1 -1H-«31So1 v] a> (36 mg, 0.03 mmol)^- DMF 2 m^l ^«?] ^ b)^.^-2-^^ 
[2-(4-<>M^-^)-<imj-<>H^ (26 ^ 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 
mg, 0.09 mmol), HOBt (12 mg, 0.09 mmol)* ~4JL ^£r°\}*\ ^rf. ^V-g-o] «V 

■%■ <^4t!- DMF, MeOH, CH 2 C1 2 S ^ 32:*H £^#5. # 

2-(4-#SS-s)] ^ )-7-«l ^^-A]-iH-iffl2:ol n] t}^-4- 7 ]. s.j^ a> {4-[2-(E} .2.^-2- 
^5L^c.>Dlic-ofl^]-3J|l^}-ol-Ti]= (r2 = 4-[2-(B)^.^0-2-^JE.^o>n]^)-^]^]_s|)^)s. <g£rf. 

^71 5^1- CH 2 C1 2 2 mH ^<>1 ^ H5l#^S6H]H^> 2 m£* ^ofl^ 

0.5*m ^-9} ia^^rf. ^^s)^ tiV-g- q-^-, MeOH^xJ- CH 2 C1 2 5L 

!H NMR (CH 3 0H-^): 68.15 (2H, d), 7.97 (2H, d), 7.75-7.57 (6H, m), 7.19 (2H, d), 
6.92 (1H, d), 3.17 (2H, t), 2.77 (2H, t) 



70> 



^>^: 552 
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22: 2-(4-#SS.-4 ^ )"7-*] = ^] -lH-feo] v] ^-4-7}^^ (5-qHS.s) 5)13-2- 

-lH-feoj b] cf ^-4-7} s ^.^a}. (36 mgj o 03 ^d)^ dmf 2 ntfofl ^f<y j£ 2-(2-<>W ii<*l| « 
°W iO-5-uiBs.il el T3 (17 mg, 0.09 mmol), EDCI (18 mg, 0.09 ramol), DMAP (11 mg, 0.09 
mmol), HOBt (12 mg, 0.09 mmoDl- ^gJL ^-^H S«VA]^t|.. *V-%-o] ^5)^ u]--§- ^fJ-§- 
•i: <^^r DMF, MeOH, CH 2 C1 2 S. Afla^ * ^StsH ^#5. # ^ofl <g 

^€ 2-(4-tl£-3)l ld)-7-*| = ^1-lH-teol P ] cf ^-4- 7 > h ^ a}- (5--qHS.^elc i -2-o>n]^- 
°fll)- 0 MH (R 2 = 5-t-I ms.3x|e)^-2-oH^-o)i^)s. <g£rf. 

W CH2CI2 2 m£°fl ^o] ^ He]#^S^HlH^r 2 ^51 ^*\]*\ 

!H NMR (CH 3 0H-^): 68.83 (1H, d), 8.11-8.05 (1H, m), 7.86-7.81 (3H, m), 7.68-7.60 
(2H, m), 6.90 (1H, d), 6.60-6.54 (1H, d), 3.71-3.60 (4H, m) 
^7>^: 452 



23: 2-(4-#SS-^^)-7-^=^Al- 1H -^2:Olnlcf^-4-7>3^A]; (2-3XJ 51^-2-^-6)] 

^"71 x\)3~6\) 14 ^Qj^ ^ofl ^ ^ ^ 2-(4-#SS.-S|l^)-7-^S.^ 

^-lH-^Solr,!^^-^^^. (36 Bgf 0 03 DMp g ^ ^ ^ 
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2-(2-oH^6j)^)-s|e1^ (ii mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 
mmol), HOBt (12 mg, 0.09 mmol)# ^51 iIL«]-A]^tf . ti>-§-o] ^^s]^ ^.^-^ 

* DMF, MeOH, CH 2 C1 2 3. * ^Sj-oj # <g 

^€ 2-(4-#S.S-sfl 1 d)-7-^l^Al-iH-^^ol u] rf^-4-7>s 4^a> ( 2 -s) &-2-<£-«\1t£)-o}v] 
^ (R 2 = 2-il Bl ^-2-^-^1 m)» 

■^-71 sf-tl- ^-§- CH 2 C1 2 2 m^l ^-o] ^ B^§^S.^H1H^> 2 m£# 
0.5Al^> ^o_v zl*YX\%^. #-§-oj c^j^ MeOH-4 CH 2 C1 2 S *} 

s^m*): ^ 85% ^-§-3. S^ll S)-ig-§-,g- <g£t}-. 

iHNMR (CH 3 0H-^): 88.70 (1H, d), 8.43 (1H, t), 8.13-8.09 (3H, m), 8.01 (1H, d), 
7.94 (1H, d), 7.77 (1H, d), 7.61 (2H, d), 4.01 (2H, t), 3.42 (2H, t) 
**M*: 392 



24: 2-(4-#S.S.-3fl^)-7-^ = ^-Al-iH-^2:olTi]rf §-4-?}h4^a> [3-(2-^-d>-:*)-i-e] 
^-1-^)-HS^]-o]-d]c 

^-71 14 «<HH1 ^ ^« # ^1 2-(4-#S.S-5il^)-7-^^ 

^1-lH-teol ^ cf#-4-^ s 4^a_v ( 36 mg> o 03 mo ])| DMF 2 m ^ofl ±t<£ ^ l-(3-^nlt£S. 
^)-2-3^1-Bl^. (13 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol), 
HOBt (12 mg, 0.09 mmol)» ^JL ^-&*\}*\ ^s]^ «>-§- 

DMF, MeOH, CH 2 C1 2 S. ^ ^S§H # <g^^ 
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2-(4-#3.S-*|] ^ )-7-*l = s-a] -iH-Bflso] p] 4f-4-?fH4^A} [3-(2-^-i-^ ^-l-<y g_ 
(R 2 = 3-(2-^-3qi-&J^-i-<g)-ss.^)» 
A oM S}-^-!- CH 2 C1 2 2 ^ ^ S^#^S.^H1H<lV 2 M-i- i#JL #£r^H 

0.5*1*3: ^o> JEHJ-Al^cf. ^-g-c] e^«. 4^-, Me0H4 CH 2 C1 2 S. 

l EMR (CH 3 0H-^): 68.21-8.11 (2H, m), 7.82 (1H, d), 7.63-7.53 (2H, m), 6.86 (1H, 
m), 3.60-3.38 (6H, ra), 2.38 (2H, t), 2.03 (2H, t), 1.89 (2H, m) 
^>%=: 412 



^ A H1 25: 2-(4-#SS-^^)-7-*l^.#Al-iH-^2:olul ^-4-^=4^^ (3-#iH-4-^-H 

^71 14 wj-^ofl rcj-E}. <g- ^ ^ 2-(4-#S.S-5|l^)-7-^^ 

A]-lH-teo] D ] 4^-4-7]- e 4^ ( 36 rag> 0 .03 mmol)^- DMF 2 m£ofl ^ 4 -( 3 -o}n]^s^ 

^)-S-S^ (13 mg, 0.09 mmol), EDCI (18 mg, 0.09 mraol), DMAP (11 mg, 0.09 mmol), HOBt 
(12 mg, 0.09 mmol)* ^ ^^l^i M^]^. tiV-§-c] f^s)^ c^.-^- rf 

DMF, MeOH, CH 2 C1 2 S ^ sJ-^l-S % ^]d\] <£^jg 2-(4-# 
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^71 Sj-^l- £^ CH 2 C1 2 2 ro£*H ^91 ¥ S2]f^^|E^ 2 M# ^ ^<*\}*\ 
0.5*13; ^o> JElH^r).. ^-o-o! ^ e^4« Me0H-2|- CH 2 C1 2 S 

!HNMR (CH 3 0H-^): 88.21-8.10 (2H, m), 7.85 (1H, d), 7.61-7.54 (2H, m), 6.80 (1H, 
d), 4.05 (2H, t), 3.81 (2H, t), 3.68-3.46 (4H, m), 3.17 (2H, t), 2.11 (2H, m) . 
414 



^*H1 26: 2-(4-#5L5L-5f| ^ )-7-^l ^aI-ik-^^] v) 4i-4-?}l4^A} (3-cl*] t^-i-^- 
#7) *fld^] 14 ^ <§. ^ 2 -(4-SS.S.-^^)-7-*l^ 
^l-lH-«2Solp] t^-^s^a]- (36 mg> o 03 .nmoD^. DMF 2 m ^ofl ^-c] * 1-(3-oH v g 
^)olp)rf^ (12 o.09 mmol), EDCI (18 rag, 0.09 mmol), DMAP (11 mg, 0.09 mmol), HOBt 
(12 mg, 0.09 mmol)«- ^ofl^ H#X)%^. y>-g-o] ^^5]^ ^ cf 
DMF, MeOH, CH 2 C1 2 5: ^ #2if>}<q % ^ofl <g^^ 2-(4-# 
i^-a)] ^ )-7-§] j=s. A ] -i H -feo] p] ^#-4-7}- = 4^ a]. (S-olPl^-i-^-^s.^)^^^ (r2 = 

CH 2 C1 2 2 m^] ^<?1 ^ Se)#^S.oHlH^> 2 ml* 
0.5*]* *Q M^]^. &*o) o^tf t|*. MeOH^ CH 2 C1 2 ^ 3> 
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)4> 



X H NMR (CH 3 0H-^): 69 . 0 3 (1H, d), 8.18 (2H, t), 7.81 (1H, d), 7.74 (1H, d), 
7.64-7.53 (3H, m), 6.84 (1H, d), 4.40 (2H, t), 3.60 (2H, t), 2.29 (2H, m) 
,5> ^-*H2=: 395 



Al-lH-^So]^cf#-4-^>s4^A> (36 mg> o.03 mmol)# DMF 2 m^l ^ ^ 3-(4-fflli-oH tj- 
#-l-^)-^S.^^ (20 rag, 0.09 ramol), EDCI (18 rag, 0.09 mmol), DMAP (11 rag, 0.09 
mmol), HOBt (12 mg, 0.09 mmol)» ^JL ^-^ofl^ 2L^YX\^t\-. a>-§-o] f^sqig *]--§- .^^..g. 
* DMF, MeOH, CH 2 C1 2 3. ^ #2:*}*) ^ 3.^.3. # <£ 

^ € 2-(4-flS-^] ^ )-7--&] = -s-Al -lH-«fl2:o] p] 4^-4-71-24^/} 
[3-(4-Plll-olpl4^- 1 -o a) _a S ^ ] _ ci>Pl ^ (R2 = 3-(4-^^-oln)rf$-i-^)-3^^ )# 

#71 33^# g**. C H 2 C1 2 2 mH ^-o] ^ 2 ^#31 

0.5^ ^o> 3^34. MeOH^ CH 2 C1 2 J§L *> 

*H NMR (CH 3 0H-^): 68.85 (1H, d), 8.17 (2H, t), 7.87 (1H, m), 7.68-7.57 (2H, m), 
7.40 (1H, d), 6.89 (1H, d), 4.32 (2H, t), 3.59 (2H, m), 2.37-2.20 (5H, m) 
■S-^l-^: 409 
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> 28: 2-(4-#S.S-3U ^ )-7-«l JEl-IH -lH-^^o] v] tf ^-4-7]- a. 42.^ [3-(4,5-c]^s.- 

#7] ^l^^l 14 ^ofl * ^1 2-(4-t^-^N)-7-§]£^ 

^-lH-«HSo]nl^-4-^5-4^A]- (36 mg, 0.03 mmol)* DMF 2 m^l ^r^} * 3-(4,5-^#^- 
«>l*li»-l-«)-=S*a>« (29 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 
mmol), HOBt (12 mg, 0.09 mmol)* ^JL -#£r<>)H SwVAl^tf. rfj--§-o] ^^sjig i£-g- oL^J-§- 
* DMF, MeOH, CH 2 C1 2 =- ^ sJ-^-S. # <£ 

2-(4-#3.3.-J4| ^ )-7-^]J^-a1-1H-bT[So| p| tj^-^a ^-^a> 
[3-(4,5-rlSSS.-olTi]t^- 1 _Qi)_= s ^ ] _ ol . wl c (r2 = 3 _ (4> # a. =.-0] p] t}#-l-^ 

#71 ^# CH 2 C1 2 2 m^] ^ T S2]m£^]H/> 2 me^- i#al ^ofl^ 

0.5^ ^oj- 5^3^. tiV-g-o] ^5)^ i^** ojjfre Me0H4 CH 2 C1 2 ^- 

BflS. Afl3$ ^ ^S^H 85% ^§-a_ 3^£~g. <£&t}-. 

4INMR (CH 3 0H-^): 68.13 (2H, t), 7.85-7.78 (2H, m), 7.65-7.55 (2H, m), 6.87 (1H, 
d), 4.18 (2H, t), 3.54 (2H, m), 2.18 (2H, m) 
474 

29: 2-(4-«S-^^)-7-*lH^l-i H -^soln]r|^-4- 7 >5^A i . [3-(2-*m-°l p] 
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^]-lH-feoJ n] cf#-4-?l-s.^-^Al- (36 mg, 0.03 mmol)* DMF 2 m£°fl ^ 3-(2-^l^-ololcf 

#-l-^)-=S^^ (20 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 
mmol), HOBt (12 mg, 0.09 mmol)* h^YX] ^cf. tiV-g-o] ^^5)^ «}--§- 

^ 4*. DMF, MeOH, CH 2 C1 2 S. Afla^ ^ £S*H # <3 

^€ 2-(4-#S5.-3)) ^ )-7--5] ^H-lH-fe°l p] tf^-4-7f a> 

[3-(2-^^-oln]cf§-i-^)_s^]_ol-p)^. ( R 2 = 3-(2-Bfl^-olclt|.^-i-^)-a 5 .^)s. 

^7) ^i^-i; CH 2 C1 2 2 in-H *r<*l ^ He)#^S.oH]H<i> 2 ^Jl 

0.5AR> ^-§-o] ^s)^ ^W^r c^t}- tf-§-, Me0H4 CH 2 C1 2 S..^ 

1HNMR (CH 3 0H-^): 68.21-8.09 (3H, m), 7.68 (1H, d), 7.60-7.55 (3H, m), 7.36 (1H, 
d), 4.28 (2H, t), 3.63 (2H, m), 2.60 (3H, s), 2.28 (2H, m) 
421 



30: 2-(4-I-JLS-sj] ^ )-7-§l 2=^*1 -lH-^lao] xz] cf §-4-7>s 4^a> [3-(2-^13-o"Mt} 

^-71 ^d\) 14 ^ofl ^ ^ 2-(4-#S.S.-4^)-7-^l^ 

-lH-^o] n] rf^-4-^2 (36 mg, 0.03 mmol)* DMF 2 ml*\] ^-^1 ^ 3 -( 2 -^^-o]nlcf 
#-l-^)-=S€ 6 >^l (30 mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 
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ramol), HOBt (12 mg, 0.09 mmol)* ^ZL -tf^H J^a] ^tf. vl^-o} ^^S)^ aV-g- 
♦ ^^-tlr DMF, MeOH, CH 2 C1 2 5. *HlS. ^3:^ $-^#3. # <g 

^ 2-(4-§S.5.-30 ^ )-7--&l 3= -S-a] -IH-^^o] u) c^-4-7} e.^-^ a> 
[3-(2-^^-o1p1^-i-^)-e S ^]_o>t 3 1= ( R 2 = 3-(2-5|l 1 d-olPlcf^-i-^)- SS ^) 1 . 

^7} sj-^-i- sfl^fr CH 2 C1 2 2 M^l ^ -f S^#^SoH]b<lV 2 ^ofl^ 
0.5Al^> ^o> jatijAl^nf. *yj°.o) tiV-g- ^^-i- t^g-, MeOH*)- CH 2 C1 2 S 

3] 3 Aflaj^ ^ 85% S.^] s\-^-ir "S&t}. 

1H NMR (CH 3 0H-^): 68.13 (2H, d), 7.87 (1H, d), 7.70 (1H, d), 7.64-7.53 (5H, m), 
7.47-7.25 (3H, m), 6.80 (1H, d), 4.41 (2H, t), 3.53 (1H, t), 2.27 (2H, m) 
473 

31: 2-(4-#S^-3^ ^ )-7-^l JE.-IH -lH-waso] ^ t^-4-7}- a a]- ^ol^^^-^n) 

*1 -lH-«fl2:ol n] 4^-4-7>s 4^ av (36 mg, 0.03 mmol M: 3 M^) DMF°fl ^-<?1 ^ s^e]^ (7.7 
mg, 0.09 mmol), EDCI (18 mg, 0.09 mmol), DMAP (11 mg, 0.09 mmol) ^ HOBt (12 mg, 0.09 
mmol) « ^ V ^H S^l^nf. ^-0.0] ^sjig c^fc q-g-, dmf, MeOH, 

CH 2 Cl 2 sL *H]iiL ^ £3:*H ^ iffta # ^ofl 2 -(4-#^-aH|l^)-7-^ 
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<#7) 30 mg-S- CH 2 C1 2 0.2 m&*\) ^91 ^ SelffiLl^HS^ 0.3 ml^r ^ul 

4M 0.5*12 ^o> stiVAl^cf. av-g-o] #^5)^ «>-§- ^« cf^-, MeOH^ CH 2 C1 2 

5. ^z^ifr 85% K^i 3-^"§-^- 

!H NMR (CH 3 0H-^): 68.10 (2H, d), 7.88 (1H, d), 7.66 (2H, d), 6.92 (1H, d), 
3.53-3.29 (4H, m), 1.82-1.41 (6H, m) 
: 355 



2i> a1^<^1 i: GSK-3PS} JLdb#^ -g-^ 

22> #7HH ^2:^ GSK-3JP <3*)]^r #s (Shultz) ^ ^ (USP 

^6153618Jl)* ^*S^>^31, <a^4| a>-§-^ GSK-3{3fe -fr^ ^ofl <^sfl rfl 

>3"g-iL5.JfE] ^lls^tf. 

23> o.^^]. tij-igo)] GSK-3££| ^S^r ^-cf. G SK"3 P » 

#s1^r#sfl^B]^ o]^ GSK-3 £ -fr^H <?§7H<1 (GenBank ^-tMJ:: L33801)^- oj-g-^H 
°1* #^Tf#5)l^-B]^.^ 5' 3'-^<Hl tfl-§-^>fe ^3:^ <£^-§- 

(polymerase chain reaction, PCR)-g- ^5}o]d^^. jloHs]-^ ^-^^j. ^ ol^o] DNA# 
tr PCR «h§-«fl Sl*H ^-g-V^cf. oj^Jf^ ^3LQ DNA# *Hth§:^ BamHl/XholJLiS. 

-n-^^> pGex «]b] (Amersham Biosciences, Inc.)-^ ^l^jLii ^^Sr^-SH 

-S-^^r ^ tfl^-g- BL21 (DE3) ^ (Novagen, Inc.H ^^^^tf. cfl^-g- -g- 

^» 100 ^g/in^ o^^oj yfl*] ( LB; 1% o 5% j- £ 1% 

WMWW 3^ * 37X^1^ ^ £7 > 600 nm°lH ^ 0.5 ^£7> € *fl*>*l «fl 
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^S^. zl * 18°CS. ^ * IPTG» £\^5L7} 0.5 mM°l £)7fl ^7>^>^rf. 

IPTG» ^7>*>J1 16*12: ^ofl 10,000 >g4M 10£-# ^HO^-Bl^H 41 5. s)^>^rf. 
sl^tb Afls 30 mM B^^-HCl (pH 7.5), 100 rail NaCl , 5% 2 mM DTT 

$\ $&%rW WW thfr. tt«MWA| M7l (Sonic Dismembrator, Fisher, "1 

^)» °l-8-*M Afllf ^^tf. ^-71 -g-ofl^. ^^^-^715. 16,000 rpm°lH 30£-# ^ 

Sl\ Q^°J\SLS_ ^tg^ GST ^ (W>K "l^H ^ 5 mM #^-Ef^}^ o] 

-§-#*} 2! ^, SDS-PAGE^l ^ GSK-30 ^ 1 ?> S^tb ^ B-f-^ o] 

GST J?-ft* SWSm. ^ GSK-30 20 mM HEPES 

(pH 7.5), 5% 2 mM DTT ^-g-^-^S NaCl ^£7} 50 mM ^£7> sJSE-s- 4)^ 

* #7l ^-g-^O.^ £t S ^ (5\.v}X\0} t V]^)C% ^X\f]jL 0 xfl*l 1 M 

NaCl ^5. ^-yflS. -§-#*H ^7]^^o.s. ^ GSK-30 ^Str-i- °1^7fl 

3*0 ^ ^3^£S. jLdk^MJ ^*fl¥ ^3°fl AV-g-*>O^T=f . 

^-7) i tfl^ 3i«ij)Ai zj-zj-a] rl^^^s.A>ols (DMS0H 

12.5 mM "S-S-sL *lS ^-t^ 3<&J*M *H-*r5W. Jl^i 50 mM HB^-HCl 

(pH 7.5), 10 mM MgCl 2 , 1 mM EGTA, 1 mM EDTA ^ 1 mM DTT» f-^-«>fe- ^t-g-^MH ^*J^>^ 
i=k ^71 ^-§-^jofl 71*JJL 100 pM *8eHS. (phosho-CREB peptide, NEB, USA) 

^ ATP 100 pM4 32 P -ATP» 1 pCi $7>3b ^ ^fl^ GSK-3P* 100 nM %7}f>}jL 30V 

l^m ^3:-§-Al^cf. ^6fl 25 /zH 5 5% (phosphoric acid)^ ^7} 

*}^~$r 3*M?1 ^ 15,000 rpm^H io£-?V ^ ^b^o^ o] S «.^ 
20 (Whatman) p81 33tb ^ #7l ^^l* 0.5% tl-tt-g-^H ^#<H 10^- 
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4%*\r$m. Aflaj^-g: 33} c| #Hr& ^ &2iX]?}jn. (Packard, USA)» o}^} 
^ ^^r*!^ cpm (counter per minutes)^- ^r^r^^f. 

2 5> ^-Sfl^ a]^. sj-^-i-^ c]pfl^^s.A>o]^. (DMSO)^I -§-*fl*l?J -g-^* #3] 

3 cpm 3H tfl^ a]s 5}-^-ir ^Al^ cpm ^ ^#3. S.Al*rSt°.^ 5Q% ^ 3^3.^.3. X ] 

26> [ S 1] 
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27> 
28> 



A: 5 mM *JeJSR-fr ^ 90%°lA><q ^ 

B: IC 50 3M 1 vfl*] 100 nM A>o] ; 
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C: IC 50 #°] 100 5000 nM a}°] ; 

D: 5 mM -^JEES. *MJK* 70 90%$) ^«fl #^ 

#7HH w><4 ^oj, M. ^3 o]#^ rflAH &J±% «^§- ^ 

GSK-3^^ Jl^^* ^^iLiS.*) *H ^ ^-o] GSK-3^^ j^S.^ ^-g-ofl 
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11 

i> 



#71 R 1 $ R 2 ^ ^^SLS. 

W]^]«-S|7m- ^ #3 ^ *H SE^r ^ d-Ce JE^r Wl^^Tiq- ^ ^ 

^ C!-C 6 <M 




OH 



(I) 
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^ o]-pije.s c 3 -c 8 4°]tsM°J); Sfe 

Wl^l^EjTm ifl ^ ^ofl ^ c r c 6 5E*r 

31 ^3 ^7} % 2^ #^5L ^ o]^V HL^r ^ C^Ce ^ <=>] -H , 

, ^.^ ; v]e S> -^i^o^c , ^-7>^S^ = ; 

^ o>n] M ^j^a C 3_ C8 A>o]^<y-^«y) 
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1. 2, 5-*a>c| o>^ ; l,2,5-^^o>^ ; 1,2,3-^^6}^; 

R 1 g R 2 ^ zi-l-ol N ^ ti]^l^-s]7]i4 ^1^-71 # 7}X)JL jus}* ^ SX 

2] 

R 1 ^ R 2 7> ^ ^-^^o.£_ 

wl^lS^M- OH, NH 2 SE^ N0 2 S C1-C4 

ttl*l#3>m OH, Ci-C 4 ^^l, NH 2 , N0 2 , ^^Sia^^lii, -fl^i^Hii, i-^^ 

u l*1^7iq- OH, NH 2 Hfe- N0 2 S C 3 -C 8 *H#3.^fl; 

«l^«r^7m OH, NH 2 , N0 2 iEfe *]:&sU jls) f-ofl 1 ifl*] 37fl^ * 5E^b 

^ JEt^Rr C 3 -C 8 A}^1#S.^S C1-C4 

( ^H^, ZLH^ ^ofl 1 ifl^l 37H^ % £fe ^ ^7f» i^>^ A>C|§ S ^^. 

ill iE^r ^sj-i-s}^); 

7]^ OH, NH 2 , ^JEL^a}^, c>ul^^ SE^b N0 2 3. iHHh' 

72-65 




0042442 #3 W: 2004/1/9 

CI, OH, NH 2 , N0 2 , d-C 4 M 5Efe sfl^ *1:&5U jib} ^ofl i tfl^ 37^ ^ 
^, % S^r SEI^Kr d-C 4 ^ Sfe C1-C4 <>M^ £2] 

l,2,5-^-A>^ol.^; 1,2,5-Bl^.clol-^; 1,2,3-El^.Cl^; 

l,3,4-4^o>^ ; 1,3,4-^^^^; 3$^; slslnl^; 3:^ Be?-olo>^oj ); £ - 

OH, NH 2 , N0 2 , Pll^i^oH^, I^I^^lt, ff^I^oHt, c]^ 
^°1^SJ# JE^r Bl^^^jr^ol-nl^ 4)43 Cl _c 4 Wa 

Ri ^ R27> zl»o1 N «*q «l^ms)7m- OH, NH 2 N0 2 ^ ^3 ^ 

[^T 1 * 3] 

OH, NH 2 , N0 2 , qH^ 2 ig6H il) 3Xj^^ a ^ -ShM*^^ *m 

€ C1-C4 eHg; 

»1 7^ CI, CH 3 ^S. a)®® olnlt^s. Ci-C 4 «l; 

«1^1^7ii4 0H, NH 2 , ^1^1, N o 2 , ^m^SL^nl^, «^<?fl-*|i&^oM 

^ ^ sfl^jg. Cl -C 4 M; 

«l^«rSl^uf OH, NH 2 S^r N0 2 5L *1^ C 3 -C 8 A}ol fs ^ ; 
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H l*l«r^>m OH, NH 2 £^ N0 2 S *H^i; SE^r 

OH, NH 2 , N0 2 , l^i^oj-plt, ^^X^o^^, fl-^<a^[^o>pl^ ( 
^o]^o]s. £ - b^^^oJ-p^s x\3£% C1-C4 MS. ^)^ 0 l7lM-, 

R 1 £ R27> =l^o] N 3^ ^ Hl^^-slTm OH, NH 2 JE^r N0 2 S 

[^^J- 4] 

S>7] ^€ a^je)^ Jf-^ o.s. ^ <^a}^ I<>| ^-i-: 

2-(4-#SS.-3]] ^ )-7-^l 1= 4=-a] -lH-^So] n] cf#-4-?>s4^AV sfl^o]-^ t 

2-(4- #S.S.-5il^)-7-^l^A]-iH-Tffl2:olDl^_4_^]-e4^Ai- ^^bj-o], 

2-(4-#^S-^l ^ )"7-*l ^a] -lH-feo] p] tf^-4-7>=.^-^ (4-^ HS-iffl ^ )-o>p] c , 

2- (4- ^ )-7-*l -lH-^So] p] cf#-4-7]-^4^^ (4-<>M )-o>n] s. , 

2-(4-f-S.S.-5|] ^ )-7--s1 ^^-a] -1H-«312:o] p] rf ^.-4-7]- s.^-^ a}- ^6\] ^_-o}xi} s. j 

2- (4- 1-5.3.-21] ^ )-7-^l a] -lH-feo] *1 4t-4-^44^ (4-a}p] ^-^gH] ^ =. , 

2-(4-#SS.-3|l ^ )-7--&1^^-a1-ih-^)Sc>1 ^1 cf#-4-7>s.4^^> (4-6>nl ic-^°fl € ^ , 

2-(4-fSM v| )-7--&l c^-A] -lH-^Sol P] t^-4-71- a> (4_^l ofl ^ )_o]-p1 c f 

2-(4- tSS-3fl ^ )-7-*] -E.^-aI-ih-31 so] p] ^-4-7]- s.4^a> C3--&] -4-p)] s.a] - Jiofl ^ )- 

2-(4-#S.3.-b|| ^ )-7--&l = s.a] -lH-^lSo] p] t^§-4-^> 3.^.^ a> (4--&1 cSaI -*1 ^ )-°H — 
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2- (4- #3.^.-4 ^ )-7-tr] ^.^X] -lH-«flSol p] c}#-4-?>s ^-^aV Jf^o>Til = , 
2-(4-tS£-^| ^ )-7-*l :E= -HH-iH-feo] n] t}t-H}H4^A} (2-#S^-4-^-<^l € )-<>H H , 
2- (4- #5.^-3(1 ^ )-7-"5l 2=^*1 -lH-^^o] nl cff-4-?}H4^A> 
{4-[2-(1-^^!-4-^S^o].p1 ^)_ofl ^ }_o|-nl je. , 

2-(4- #a_e_-3)| ^)-7-«l ^^l-lH-^Sol Plcf^-4-7>s.4^^ 
{2- [4-(l-^- <a-4-^5L^o>p] i- ^ ] -ell ^ }-o}p] c j 

2-(4-#S^.-3fl ^ )-7-*l a] -lH-yfl^o] p] cf^-4- ? l-5.^-^AV [2-(4-^] f^J^M ^-sfl ^ )- 

2-(4- #S.S.-5fl^)-7-*l S. ^-Al-lH-feo] p] t|^-4-7>s 4^ a> [4-(2-ofl ^^5E^o]-p1 ^-^^)_ 
5H^]-o].p]c ( 

2-(4-tSS-Jjl ^ )-7-"&l 2= 4f a] -lH-fe°l Pi t\-^-4~f} s 4^ xj. [ 2 -(4-^ ^i^o>p] i^-sfl ^ )- 
oil^]-o>PlJE., 

2-(4- ^ )-7-S] -lH-^So] Pi rf§-4-^ e 4*3 a> {4 _ [ 2 -(i , 3-t] ^±.-1 , 3-u] j= 

S.-oli^l«-2-^)-^m]-sH^}-tJl-plc > 

2-(4-fSS-J| ^ )-7-*l ^^-Al -lH-feo] p! c}-^-4-7> a ^Aj a> 

{2- [4-( 1 , 3-^ -^-^-1 , *1 E.S.-0) ^ o] =--2-^ )-3fl ^ ] -oj) ^ }_c>pl c > 

2-(4- #S.S.-3|1 ^ )-7-*l -lH-wflSol p] ^-4-71- a 

{4- [2-(E) ^.^-2-^ 3£^o>Pl )_ofl ^ }-o>p] 1= t 
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2-(4-§33-s|l ^ )-7-*| J= -Ij-X| -W-y&^o] v) ^-4-7}^^$. 
(5-1-1 5} c1-2-o].nl ic-ofl ig )_o>p1 H. , 

2-(4- #33-^1 ^ )-7-«l 1= -S-a] -m-iffl2:<>l ti) cf^- 4 -^5.4^A]- (2-s) 3 ^-2-^-ofl ^ )-<>M J= , 
2-(4-fSM ^d)-7-*l =^l-lH-«32:ol n] ^-4-5^4^ [3- (2-^-3)1-^ ^-1-^ 

2- (4- #3.3.-311 Id) -7-3] JE. s-Al -lH-^So] n] a> 
(3-tI?l-4-^-2S^ )-o>ti1 = , 

2-(4-#33-3H ^ )-7-*l -lH-^S^l cf^-4-7|-^^.^A> (3-0] u] t^-i-<£-x^ y 0 \xi) 

2-(4- #3.3.-2)1 ^ )-7-*l JE.s.A]-iH-feol n) tj-^-4-^s.^.^A}. [3-(4-tjJ) ^-o] n] rj- ^-1-^ )-s 

3€]-^H^., 

2-(4-#33-2fl ^ )-7--&] -lH-^^o] p] t-4-7fa4^ a> 

[3-(4 , #33-o] p] uf^-i-<^ )-= 3^ ]-6>b] j= , 

2-(4- #33-3)1 ^ )-7--&l cs.Al-iH-^]2:o] p) nf^-4-7>34^-t> [3-(2-*)l ^-°] p] )-^ 
3^]-o>n]j=, 

2-C4-#33-3l) ^ )-7-^) J= ^M-iH-feol n] tf^- 4 - 7 }-s iL^A> [ 3 -( 2 -^l ^-o] n] cf#-l-^ 5. 
2-(4-#33-s)) ^ )-7--§l = s-A] -lH-^So] Pi 4^-4-71-5 4^ a]- ^o] ^-o>p! . 
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5] 



1) 3-*>^ic-4-ojl^-A] Hfl^M: *03-M ^ H 2 S0 4 » ^7}3}jl 7}<£ 3-<>Hi=. 

* NaOCl ^-g-<^ ^7>*>Jl ^ 3S.p>SrL2fl3]S. £-ej*H 3-[(4-tS5.-N-fS.5.-^2:Ol 

3) STOW: *fl^fr ^-§-<*Ml ^-oi dp. Na2 co 3 ^-g-oji^ ^J.^ 7> <g ;g.s Al ^ 2 _ (4 _ 

4) <£<H3l 2TO#* l-^^^l ^91 ^ #S^ol3» i#i 7}<£ Q^X)^ 2-U-ms. 

S-3fl ^ )-7-§l JE.^- a] -1H-^1 ao] n] n}f-4-7fa4^A^ 03^ rj^] ; 

5) pfl^ofl ^-o] * Aj-^-ofl^ H2SO4I- %7}?>}3L 7 r «l «f-A^ 2 -(4-fSS- 

6) (4- yss-^iim^^l) nflig ^^^E]^l # DMpofl ^-ci * 3.3] 5) o^ 030^ 5}.^- 

Cs 2 C0 3 ^ KI» t#31 JiaVAl^ # ^*]e_ (Wang resin supported) 2-(4-fSS-s|] 

7) ^^^1 5h^-## THF<H1 ^, LiOH-H 2 (M: ^^*/# ^<*\°\) ^ *f°l ^ 7 ]_ 
1 ^r^l^ ^lS. Al*m 2-(4-#SS-^^)-7-*]^^A]-iH-^lSc>lnl^-4-^>s4-^Ai : ^. 
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8) i^g-i: DMF«fl ^91 ^ R 2 -NH 2 , EDCI, DMAP ^ HOBt» ^JL tf^lH # 

9) CH 2 C1 2 ^1 * HB]#^SoHlH^> (TFA)-S- i#JL ^"^H JH^l^ 

I 3 2-(4-«SS-sfl^)-7-«-l«Al-iH-^l2:Olr.ltf^-4_ 7 ].H4^A> o^/^c^] = gj. 



#7l°IM, Rl £ R 2i=. ^ l*J-6j]Ai Hj-sq. 

6] 

^^S. GSK-3 13 ^^fl^l. 
7] 



<5}-^-^ 1> 
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WW 8] 
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